The main goal of the ANTARES neutrino telescope is the identification of neutrinos from cosmic accelerators. The good visibility towards the Southern sky for neutrino energies below 100 TeV and the good angular resolution for reconstructed events make the telescope excellent to test for the presence of point-like sources, especially of Galactic origin. The median angular resolution for track-like events (mainly from ν µ CC interactions) is 0.4 • while the median angular resolution for contained shower-like events (mainly from ν e CC and all-flavour NC interactions) is 3 • . Recently the ANTARES Collaboration published the result of the search for cosmic point-like neutrino sources using track-like and shower-like events collected during nine years of data taking. In this contribution, an update to this analysis using eleven years of data recorded between early 2007 and the end of 2017, for a total livetime of 3136 days, is presented. Moreover, the results of a search for time and space correlation between the ANTARES events and 54 IceCube tracks and those of the searches for neutrino candidates associated with the IceCube-170922A event or from the direction of the TXS 0506+056 blazar are reported.
Introduction
The search for astrophysical neutrinos in the TeV-PeV range is among the primary goals of the ANTARES neutrino telescope [1] . Cosmic neutrinos are expected to be produced through the decay of charged mesons, results of hadronic interactions of cosmic rays with matter or radiation in the surroundings of the acceleration sites. Unlike charged cosmic rays, neutrinos are not deflected by cosmic magnetic fields, thus allowing precise pointing to their production sites. Moreover, in contrast to gamma rays, neutrinos, being weakly interacting particles, can escape dense celestial environments, providing insight into the interior of the sources. The recent highly significant observations of an isotropic high-energy cosmic flux reported by the IceCube Collaboration [2, 3, 4, 5, 6] , followed by the first evidence of neutrino emission from an individual source, the blazar TXS 0506+056 [7] , represented a major breakthrough in the field of neutrino astronomy and strongly motivate further investigations. The ANTARES neutrino telescope, located in the Northern hemisphere, with a clear visibility of the Galactic Plane, and with a very good angular resolution, provides an excellent tool for the search for point-sources, especially of Galactic origin. Here, the results of the latest searches for point-like sources using the ANTARES neutrino telescope are presented. The analysis includes both track-like and shower-like events recorded in ANTARES between January 29, 2007 and December 31, 2017, for a total livetime of 3125.4 days. Track-like events are mainly originated by the passage in water of relativistic muons produced in charged current (CC) interactions of muon neutrinos. Shower-like events are mainly induced by neutral current (NC) interactions, and by ν e and ν τ CC interactions. The final sample employed in this analysis includes 8754 tracks and 195 showers. The events are selected following the chain of cuts applied on parameters provided by the reconstruction algorithms defined in [8] . The selection criteria were optimised to minimise the neutrino flux needed for a 5σ discovery of a point-like source emitting with a Φ(E) ∝ E −2.0 spectrum. The selected tracks are reconstructed with a median angular resolution better than 0.4 • for energies above 100 TeV, while a median angular accuracy of ∼3 • is achieved for showers.
Search Method
An unbinned method based on an extended maximum likelihood ratio test statistic is employed to identify clusters of cosmic neutrinos from point-like sources over the background of randomly distributed atmospheric background. The used likelihood is defined as
In this equation, j denotes the sample (tr for tracks, sh for showers), i indicates the event of the sample j, µ j sig is the number of signal events fitted in the j sample, N j is the total number of events in the j sample, S j i and B j i are the values of the signal and background PDFs for the event i in the sample j, and µ sig = µ tr sig + µ sh sig is the total number of fitted signal events. The signal and background PDFs are given by the product of a directional and an energy term. A parameterization of the point spread function, i.e. the probability density function of reconstructing an event at a given angular distance from the true source location, is employed as spatial PDF for the signal. For the background, the observed declination distribution of the selected data events is used. The energy PDFs are given by the probability density function of the energy estimator for signal, derived from Monte Carlo simulations of E −γ energy spectrum cosmic neutrinos, and background, obtained from simulations of atmospheric neutrinos using the spectrum of [9] . When a search for point sources with time-dependent fluxes is performed, a time-dependent term is incorporated into the signal and background PDFs. The shape of the signal time-dependent term is either provided by observations of other experiments or assumed as generic Gaussian profile (see Section 3). Given the small expected contribution of a cosmic signal in the overall data set, the time PDF for background is built using the time distribution of data events, ensuring a time profile proportional to the measured data.
The number of signal events µ tr sig and µ sh sig are fitted in the likelihood maximization. Moreover, the position in the sky of the source is either kept fixed or allowed to be fitted within specific limits depending on the type of search (see Section 3). In case of time-dependent searches with generic Gaussian time PDF, the duration of the transient source emission is an additional free parameter of the likelihood.
The signal likeness of a cluster is determined by a test statistic computed as
where L max and L bkg are the values of the likelihood defined in equation 2.1 calculated using the best-fit values of the free parameters and for the background-only case (µ tr sig = µ sh sig = 0), respectively.
In order to calculate the significance of any observation, the observed Q is compared to the test statistic distribution obtained in background-only pseudo-experiments (PEs) -pseudo-data sets of data randomised in time. The fraction of Q values which are larger than the observed Q gives the significance (p-value) of the observation.
Searches and Results
Three different searches for steady astrophysical neutrino sources are performed: a scan over the whole ANTARES visible sky, a survey of 112 astrophysical candidates and an investigation of 75 IceCube tracks. A subset of the selected 75 IceCube candidates was recently investigated by ANTARES in a time-dependent analysis to search for a possible transient origin of the IceCube tracks [10] . These approaches are described below together with the corresponding results. Moreover, the results of dedicated searches for cosmic neutrinos associated either with the IC170922A event or with the TXS 0506+056 blazar are reported.
Full-Sky Search
In the full-sky search, an excess of signal events located anywhere in the ANTARES visible sky is searched for, without making any assumption about the source position. To this purpose, the Q-value defined in equation (2.2) is evaluated in steps of 1 • × 1 • over the whole scanned region, with the location of the fitted cluster being left free to vary within these boundaries. The most significant cluster of this search, i.e. the cluster with lowest pre-trial p-value, is found at a right ascension of α = 343.7 • and a declination of δ = 23.6 • with a pre-trial p-value of 1.5 × 10 −6 . Figure 1 shows the position of the cluster and the pre-trial p-values for all the directions in the ANTARES visible sky. The post-trial significance of the cluster, obtained by comparing the pretrial p-value to the distribution of the smallest p-values found anywhere in the sky when performing the same analysis on many PEs, is 23 % (1.2σ ). The distribution of ANTARES events around the best-fit location of the cluster is shown in Figure 3 
Candidate List Searches
In the candidate list search, the directions of a pre-selected list of potential neutrino sources are investigated to look for an excess of neutrino events or, in case of null observation, to determine an upper limit on their neutrino fluxes. The description of the candidate list searches performed in this analysis follows.
Search over astrophysical objects. The candidate list used in [8] , containing neutrino source candidates both from Galactic and extra-Galactic origin, is updated including five new sources reported in the TeVCat catalog [11] and detected after January 2016. The list of the 112 analysed candidates, together with the obtained results at each location, is reported in Table 1 . The most signal-like cluster is found at the location of HESSJ0632+057, at equatorial coordinates (α, δ ) = (98.24 • , 5.81 • ), with a pre-trial p-value of 0.15%, corresponding to a post-trial significance of 1.4σ . The cluster contains 11(1) tracks within 5 • (1 • ) and 2 shower events within 5 • around the source candidate, as shown in Figure 3 -middle. The 90% C.L. limits for this search (assuming an E −2.0 spectrum), calculated with the Neyman method [12] , are shown in Figure 2 -left as a function of the declination. For the special case of Eta Carinae, in addition to the E −2.0 hypothesis, the upper limits have been also computed for three different neutrino spectra featuring an energy cut-off (E cut = 100 TeV, 300 TeV and 1 PeV), following the predictions of [13] . The resulting upper limits, expressed in multiples of the reference flux are: Φ 90% = 6.9 × Φ(E cut = 100 TeV), Search for steady emission from the direction of the IceCube tracks. A separate candidate list search is performed to analyse a total of 75 IceCube neutrino candidates classified as tracks. The list of investigated candidates includes the 20 events from the IceCube "High-Energy Starting Events" (HESE) sample [2, 3, 4] and the 34 events from the IceCube "Extremely High-Energy Events" (EHE) sample [5, 6] investigated in the ANTARES time-dependent search [10] described below. In addition, a total of 21 IceCube AMON alerts (12 HESE [14] and 9 EHE [15] ) are included. The list in Table 2 includes the values of the estimated angular error of each candidate, provided by the IceCube Collaboration. Given the non-negligible angular uncertainty of the IceCube candidates, the position in the sky of the fitted source is left free to vary around the position of the IceCube event within a cone with opening angle twice as large as its estimated angular error. The results in Table 2 show that the IceCube track candidate with the largest excess is the EHE event with ID 3. The fitted cluster is located at (α, δ ) = (343.7 • , 23.6 • ), which is at a distance of 0.2 • from the original EHE track at (α, δ ) = (343.55 • , 23.78 • ), and coincident with the most significant cluster found in the full-sky search (see Section 3.1). The trial-corrected significance of the source is 1.5% (2.4σ ). Figure 2 -right shows the 90% C.L. sensitivities and limits on the neutrino flux from the investigated IceCube candidates as a function of the declination.
Search for transient emission from the direction of the IceCube tracks. In this search, the 54 selected IceCube tracks from the HESE and EHE samples are treated as potential transient neutrino sources. In contrast to time-integrated searches, the information of the neutrino arrival times is exploited to enhance the discovery potential. When dealing with transient emissions, the background of atmospheric neutrinos can be significantly reduced by limiting the search to a small time window around the source flare. A generic Gaussian time profile for the signal emission is
, with t i being the detection time of the ANTARES event i, t IC the observation time of the considered IceCube candidate, and σ t the unknown flare duration, free to vary in the likelihood maximisation between 0.1 and 120 days. The most significant cluster of this search is found at the location of the EHE event with ID 15, with a best-fit flare duration σ t = 120 days and a pre-trial p-value of 3.7%, corresponding to a post-trial significance of 90%. A summary of the results, in terms of best-fit flare durationσ t and upper limits on the fluence, is reported in Table 2 . For details on the calculation of the fluence, refer to [10] . 
TXS 0506+056
On 22 September 2017, a high-energy neutrino-induced muon track, with high probability of being of astrophysical origin, was detected by the IceCube Collaboration [7] . The neutrino- of the time-integrated analysis (best-fit equatorial coordinates, best-fit number of signal events, pre-trial p-value and 90% C.L. upper limits on the flux normalization factor for an E −2.0 spectrum, Φ 90% E −2.0 in units of 10 −8 GeVcm −2 s −1 ) and results of the time-dependent analysis (best-fit flare durationσ t and 90 % C.L. upper limits on the neutrino fluence in GeV cm −2 for the energy spectra: E −2.0 and E −2.5 ). Dashes (-) in the fitted number of source events and pre-trial p-value indicate cases with null observations in the time-integrated analysis. Dashes in the fitted flare duration indicate sources with a null number of fitted signal events in the time-dependent analysis. candidate event, IC170922A, was selected by the EHE online event filter and reported through a Gamma-ray Coordinates Network (GCN) Circular [16] . The analysis of the ANTARES online data stream, promptly triggered by the IceCube alert, revealed no upgoing muon neutrino candidate within 3 • around the IC170922A direction and within ±1h centered on the event time [17] . Successively, it was determined that IC170922A was coincident in direction and time with a gamma-ray flare from the blazar TXS 0506+056 [18] , at equatorial coordinates (α, δ ) = (77.36 • , 5.69 • ). Triggered by these findings, a time-dependent analysis was performed by the IceCube Collaboration [7] , revealing a significant excess centered on December 13, 2014 and identified by two timewindow shapes (one Gaussian-shaped and one box-shaped time window). Motivated by these observations, two different analyses were performed using ANTARES data to investigate the location of the blazar. These searches are presented below and in detail in [17] .
Time-integrated search. Searches for steady emission of neutrinos from the direction of TXS 0506+056 were carried out. The source was added to the list of 106 pre-selected sources analysed in [8] and scrutinised using data recorded from the beginning of 2007 to the end of 2017. The cluster at the location of the blazar resulted to be the third most significant one out of the 107 investigated sources, with a number of fitted signal events µ sig = 1.03, a pre-trial p-value of 3.4% and a post-trial p-value of 87% (for an unbroken power-law spectrum E −2.0 ). One track-like event mostly influences the fit (see Figure 3-right) . It occurred on December 12, 2013 and is located within 1σ from the source position. The value of the energy estimator, ρ, for this event is such that only 9% of the neutrino candidates inducing a track have a larger value. From these null results, 90% C.L. upper limits on the flux normalization factor at the energy of 100 TeV, Φ 90% 100 TeV , assuming a steady neutrino source emitting with unbroken power-law spectra E −2.0 (E −2.3 )[E −2.5 ], were set to 1.6(1.4)[1.0] × 10 −18 GeV −1 cm −2 s −1 .
Time-dependent search. A time-dependent analysis was performed assuming the two time profiles provided by the IceCube Collaboration. The first time profile is described by a Gaussian signal centred on MJD 57004 and with standard deviation σ = 55.0 days. Neutrinos were searched for in a period ±5σ wide, corresponding to 550 flaring days. The second one assumes a box-shaped flare starting at MJD 56937.81 and ending at MJD 57096.21, corresponding to 158.40 flaring days. The search yielded no significant observation. Within 2 • from the source, 13 events were found in data, with 10 being the expected number of background events during the analysed period. None of the signal events was detected within either of the two considered flaring periods. As no significant evidence of cosmic neutrino was observed, 90% C.L. upper limits were derived for the neutrino flux. For the Gaussian-shaped period and unbroken energy spectra E Figure 3 : Distribution of events in the (α, δ ) (RA, DEC) coordinates for the most significant cluster found in the full-sky search (left), the most significant cluster found in the candidate list search (HESSJ0632+057) (middle) and for the location of TXS 0506+056 (right). The inner (outer) green line depicts the one (five) degree distance from the position of the best-fit or known location, indicated as a gray star. The red points denote shower-like events, whereas the blue points indicate track-like events. The dashed circles around the events indicate the angular error estimate. Different tones of red and blue correspond to the values assumed by the energy estimators: the number of hits (shower-like events) and the ρ parameter (track-like events) as shown in the legend. Refer to [8] for further details on the energy estimators.
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Conclusions
The results of various searches for point-like sources using events detected by the ANTARES telescope during 11 years of data taking have been presented. Searches for both steady and transient cosmic neutrino sources have been performed: a scan over the whole ANTARES visible sky, an investigation of 112 astrophysical candidates and 75 IceCube tracks, and a dedicated analysis of the direction of the TXS 0506+056 blazar. No significant evidence of cosmic neutrino sources has been found. The competitiveness of the results achieved demonstrates the huge potential of the new, cubic-kilometre scale, KM3NeT [19] , which is expected to detect the neutrino flux reported by IceCube within a few months of operation and to make definite statements about a neutrino flux from several Galactic candidates.
